Since the first description of a bacterium belonging to the Roseobacter clade within the a-3 subgroup of the phylum Proteobacteria (Shiba, 1991) , many novel species in the Roseobacter clade have been isolated from various marine environments (seawater, sediment, marine algae, invertebrates, vertebrates, hypersaline microbial mats and coastal biofilms). Nowadays, the Roseobacter clade within the family Rhodobacteraceae is known to be one of the most abundant groups in marine environments (Giovannoni & Rappé, 2000; Selje et al., 2004; Buchan et al., 2005) . Members of the Roseobacter clade show diverse physiological and morphological features (e.g. phototrophy, aerobic sulfite oxidation, organic sulfur compound degradation, methylotrophy, gas vacuoles, poly b-hydroxybutyrate granules, rosette formation) (Arahal et al., 2005; Buchan et al., 2005) . In this study, two strains, designated CL-SP27
T and B5-6 T , were isolated from hypersaline water of a solar saltern in Korea and surface seawater from the Sargasso Sea, Atlantic Ocean. Although the two novel strains were isolated from different geographical origins, the 16S rRNA gene sequences of the strains were 99.6 % similar. A polyphasic taxonomic approach was used to determine whether the two novel strains represent the same or separate species. Based on these data, it is proposed that the isolates represent two novel species in a new genus within the family Rhodobacteraceae.
Strain CL-SP27
T was isolated from a hypersaline water sample (31.8 % salinity) from a solar saltern in Seosin, Korea, using a standard dilution plating method on marine agar 2216 (MA, Difco) plates. After incubation of the plates at 30 u C for 2 weeks, strain CL-SP27
T was purified as single colonies. Strain B5-6 T was isolated from a surface (5 m) seawater sample from the western Sargasso Sea on R2A seawater agar medium (Lanoil et al., 2000) and routinely maintained on MA at 30 u C.
Nearly complete 16S rRNA gene sequences for strains CL-SP27 T (1385 bp) and B5-6 T (1405 bp) were obtained as described previously (Cho & Giovannoni, 2003; Choi et al., 2006) and used for phylogenetic analyses. The 16S rRNA gene sequences were aligned with those of members of the family Rhodobacteraceae using the jPHYDIT program (Jeon et al., 2005) . Phylogenetic trees were generated by neighbour-joining (Saitou & Nei, 1987) with the Jukes & Cantor model (1969) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods, using MEGA3 (Kumar et al., 2004) and PAUP 4.0 (Swofford, 1998) . The robustness of the tree topologies was assessed by bootstrap analyses based on 1000 replications for the neighbour-joining and maximum-parsimony trees and 100 replications for the maximum-likelihood tree. Likelihood parameters were estimated by the hierarchical ratio tests in MODELTEST, version 3.04 (Posada & Crandall, 1998) . The 16S rRNA gene sequence similarity between strains CL-SP27
T and B5-6 T was 99.6 %. Phylogenetic analyses based on the 16S rRNA gene sequences as well as BLASTN search (Altschul et al., 1990) results showed that strains CL-SP27 T and B5-6 T belong to the Roseobacter clade within the family Rhodobacteraceae. The novel strains showed 93.0-93.2 % gene sequence similarity to Jannaschia helgolandensis and Oceanicola granulosus and 90.4-92.9 % to various type species belonging to the Roseobacter clade. In the phylogenetic trees generated by the three phylogenetic reconstruction methods, the novel strains formed a distinct clade within the family Rhodobacteraceae, but were not specifically associated with any species in the family (Fig. 1) . Phylogenetic analyses and the low levels of 16S rRNA gene sequence similarities between the novel strains and other members of the family Rhodobacteraceae clade indicate that strains CL-SP27
T and B5-6
T represent a new genus in the family. Genomic DNA-DNA relatedness was determined by dotblot hybridization. Pre-hybridization, hybridization and detection were performed using a DIG labelling and detection kit (Roche Molecular Biochemicals) according to the manufacturer's instructions. When the genomic DNA of strains CL-SP27 T and B5-6 T was used as a probe, strains B5-6
T and CL-SP27 T showed 51±2 % and 46±3 % DNA-DNA relatedness, respectively, with the reciprocal strain. Although 16S rRNA gene sequence similarity between the two novel strains was quite high (99.6 %), the DNA-DNA relatedness was lower than the level accepted as delineating species (Wayne et al., 1987) . In addition, there was a considerable difference in the DNA G+C contents between the two novel strains (70.0 and 66.7 mol% for strains CL-SP27
T and B5-6 T , respectively) as measured by HPLC according to Mesbah et al. (1989) . Based on these results, the novel strains represent two separate species in a new genus within the family Rhodobacteraceae.
Morphological and physiological analyses were also performed. Morphology and motility of cells grown on MA and marine broth 2216 (MB) were examined by phase-contrast microscopy. Accumulation of poly b-hydroxybutyrate (PHB) granules was determined by Nile blue A staining (Ostle & Holt, 1982) . Transmission electron microscopic investigations were performed after negative staining of cells with 2 % uranyl acetate. Catalase and oxidase activities were determined according to the protocols described by Smibert & Krieg (1994) . Gelatinase, amylase, DNase, nitrate reductase activities and degradation of Tween 80 were examined as described by Hansen & Sørheim (1991) . Anaerobic growth was assessed on MA using the GasPak anaerobic system (BBL). Bacteriochlorophyll a production was determined spectrophotometrically in 90 % acetone extracts from cells cultured in the dark. In addition, nitrate reduction, the production of indole, arginine dihydrolase, urease, gelatinase and b-galactosidase activities, acid production from glucose and the hydrolysis of aesculin were tested using an API 20NE kit (bioMérieux). The kit was used according to the manufacturer's instructions, except that the cell suspension was prepared using artificial seawater [ASW (24 g NaCl, 5.1 g MgCl 2 , 4 g Na 2 SO 4 , 1.1 g CaCl 2 , 0.7 g KCl, 0.2 g NaHCO 3 , 0.1 g KBr, 0.027 g H 3 BO 3 , 0.024 g SrCl 2 , 0.003 g NaF, 1 l distilled water); Lyman & Fleming, 1940] as a suspension medium. Other enzyme activities were also assayed using the API ZYM kit (bioMérieux) with ASW as the suspension medium. The temperature range for growth was determined on the basis of colony formation on MA plates that were incubated at 5-45 u C with increments of 5 u C. The pH range (pH 4-12 at intervals of 1 pH unit) for growth was determined by changes in OD 600 with time in MB. Tolerance of sea salts was determined using synthetic ZoBell broth (distilled water l 
Cells of strains CL-SP27
T and B5-6 T were Gram-negative, non-motile rods approximately 0.7-1.461.0-4.5 mm and 0.4-0.861.3-2.8 mm, respectively. Irregular rod-forms were frequently found in both fresh and old cultures of strain CL-SP27
T . Elongated cells of up to 30 mm were observed in old cultures. PHB granules were identified in cells of both novel strains by transmission electron microscopy ( Fig. 2) and Nile blue A staining. Detailed morphological, physiological and biochemical characteristics of the strains are listed in the genus and species descriptions. The novel strains were not able to grow in medium with NaCl as a sole salt, but were able to grow in medium containing Na + and Mg 2+ . Most biochemical characteristics tested were similar between the two novel strains except glucose fermentation and esterase activity. Carbon source utilization patterns, however, were quite different between the two novel species (Table 1) . Biochemical characteristics, carbon source utilization patterns and antibiotic susceptibilities can be used to differentiate the two novel strains.
Isoprenoid quinones were isolated according to Minnikin et al. (1984) and analysed by HPLC as described by Collins (1985) . The major isoprenoid quinone in strains CL-SP27 T and B5-6 T is UQ-10. Fatty acid methyl esters (FAMEs) in whole cells were analysed by GC according to the instructions of the Microbial Identification System (MIDI). Dominant fatty acids for the strains were 18 : 1v7c (54.2-65.3 %), followed by cyclo 19 : 0v8c (8.2-21.0 %) ( Table 2) . Strains CL-SP27
T and B5-6 T could be differentiated by the proportions of the major fatty acids (18 : 1v7c and cyclo 19 : 0v8c) and by the presence or absence of several fatty acids, including 16 : 0, 17 : 0, 18 : 3v6c and 11-methyl 18 : 1v7c (Table 2 ).
In conclusion, comparative and phylogenetic analyses of 16S rRNA gene sequences of the two novel strains showed they should be assigned as members of a new genus. Furthermore, morphological, biochemical and genetic characteristics clearly differentiated the novel strains from phylogenetically related species (see Supplementary  Table S1 in IJSEM Online). Polyphasic evidence, such as growth ranges and carbon source utilization patterns, fatty acid profiles and DNA-DNA relatedness, demonstrated that strains CL-SP27
T and B5-6 T represent two separate novel species in the same new genus. Consequently, we propose the genus name Maribius gen. nov., containing two novel species, Maribius salinus sp. nov. (the type species) and Maribius pelagius sp. nov. 
Streptomycin (10 mg) R S Table 2 . Cellular fatty acid contents (%) of strains CL-SP27 T and B5-6 T 2, Not detected. ECL, equivalent chain-length. Fatty acids that account for less than 1 % of the total are not shown. L-rhamnose, myo-inositol, sucrose or succinate. The type strain is susceptible to gentamicin, cephalexin, vancomycin, mitomycin, kanamycin, penicillin, erythromycin, tetracycline, chloramphenicol, ciprofloxacin, ampicillin and streptomycin, but resistant to nalidixic acid. The DNA G+C content is 66.7 mol%.
The type strain, B5-6 T (=KCCM 42336 T =JCM 14009 T ), was isolated from surface water of the Sargasso Sea.
